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Introduction 
 
This thesis will concentrate on a set ofin situarchitecturalremains found on the acropolis of the ancient 
city of Koroneia in Boeotia, Greece.  
These wall remains were found in 2007 (Bintliff et al 2007, 25) and were first thought of to be (part 
of) a church. However the alignment and internal structure are not of the type, normal for such a 
function (Bintliff et al 2007, 25). The fragments are said to be of late-Roman period (around 6th 
century AD) mainly due to the construction. 
The fragments were partly excavated; however the known publications are very limited. For now the 
only publication known to me is a translated (from Greek) text, which mentions the structures briefly. 
It was written by Pappadakis (ADelt 5 (1919) Παράρτημα 34). What remained, when it was discovered 
by the Boeotia-team, were the heavily overgrown architectural remains. 
After it was ruled out that the structures belonged to a church, they were nicknamed the ‘Scruffy 
Houses’, because of the state in which they were found; heavily overgrown, partly excavated and a lot 
of rubble lying around. Although the nickname is not very flattering, the remains are interesting 
enough. Due to the lack of documentation about the excavation of the structures, it is a real puzzle to 
figure out what the walls were part of. 
In the summer of 2011, part of the project was to clear the fragments and measure them and their 
locations with a Total Station. This was partly as an exercise for the participating students and partly 
to have a digital record of the walls. Furthermore a great many pictures have been taken to capture the 
walls in their ‘uncovered state’, before they will be overgrown again next summer. These pictures, 
together with the digital data (which consists of the TS-data and of points measured with a Differential 
GPS (DGPS)), sketches (both of the layout as well as some details) form the dataset on which this 
thesis is build. 
With this data I will try to concentrate on two main subjects. The first is to try and figure out what 
these wall fragments were part of. In order to do that I’ll concentrate on the following research 
questions: 
- How many buildings do these walls contain? 
- Are there different building strategies/techniques used in different walls? 
o If so, what does that say about the walls? 
- What was the area used for? 
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I will try to answer these questions by taking a number of steps: 
1. Making a digital map, so that there is a clear overview of the wall fragments. 
2. Linking the photos to the map, this makes all the information available in one view. 
3. Linking a database in which all the wall fragments are described to the map. 
4. Looking at the pottery that is found in surrounding grid units, this might say something of the use of 
the area. 
5. Analyze all the data and try to come to a logical conclusion. 
Part of this research is about the methodology used to research these kinds of building remains without 
actually excavating anything. It will focus on the methods used (the DGPS, TS and photos) critically 
look at them and when mistakes were made, advice on how to prevent these mistakes. It will look at 
accuracy, efficiency and usability within a research about wall fragments. 
In the first chapter an introduction to the archaeological material which comprises the focus of this 
thesis is given. The second chapter is about the methodology that is used and a ‘Best Practice 
Suggestions’ on the methodology. The third chapter provides a background on the Late Antique period 
(focusing on cities and buildings) and on construction methods, for the analysis of the architectural 
remains. In chapter four I will analyze the remains and try to answer the research questions. In the 
appendices is a catalogue of all the structures, with a photo and a map with the location of the structure 
colored red. Also in the appendices is a printed version of the manual for using the interactive map, 
which itself is on the CD-ROM together with Quantum GIS and the photos. 
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1 Archaeological Data 
 
This chapter provides an overview of the archaeological data, which consist of the architectural 
remains and the ceramic finds (although the latter is a tool used and not the main focus of this 
research). All architectural elements will be described in size, orientation, materials, construction 
techniques and the (rough) relationship towards one another.Descriptions with photos and location on 
a map can be found in the appendices. 
Before going into detail about the fragments that have been found, here is an overview on what was 
actually found. The position of the structures can be seen in figure 3, where there is an overview of all 
the grid units. 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Figure 1 The Koroneia Survey Unit overview, within the blue outline is the acropolis. The black rectangle gives the location 
of the architectural remains (after Noordervliet 2011, unpublished). 
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The old excavation trench in which the walls are found is approximately 19 meters long and 5 meters 
wide and is orientated NE-SW. The fragments are between 5 and 20cm high and differ in length from 
± 1-5m.  
In the original field sketch (see figure 4) there were 18 fragments identified, measured and drawn. 
Each was assigned a letter for identification (see figure 4 and 9). All fragments were measured with a 
Total Station (TS) with small notes for some of the points (see figure 4). Some fragments are barely 
more than a few stones sticking out from the ground (fragment E, for example) whereas other 
fragments are still some 20cm high and regularly built (fragment B). The difference in construction 
and materials will be discussed in chapter four. 
 
Figure 2 Field sketch of the architectural remains, drawn under the supervision of Dr. Hanna Stöger. 
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1.1 Description of the Archaeological Remains 
- Wall fragment A 
o Size (LxWxH): 5.5x0.6x0.3 
o Orientation: west-northwest, east-southeast 
o Construction material: rubble, mortar and cut blocks 
o Construction techniques: regularly built in mortared rubble blocks, no bricks and in 
the western part are some (at least two) cut blocks. 
o Relation to other fragments: connected with E and G, parallel to B, J, L and Z 
- Wall fragment B 
o Size (LxWxH): 3.9x0.5x0.3 
o Orientation: west-northwest, east-southeast 
o Construction material: rubble, mortar and bricks 
o Construction techniques: regularly constructed mortared rubble and bricks. Layers 
vary in rubble and brick. 
o Relation to other fragments: connected with D and C, parallel to A, J, L and Z 
- Wall fragment C 
o Size (LxWxH): 1.2x0.6x0.1 
o Orientation: north-northeast, south-southwest 
o Construction material: rubble 
o Construction techniques: only rubble is visible 
o Relation to other fragments: connected to B, in line with E 
- Wall fragment D 
o Size (LxWxH): 0.5x0.5x0.8 
o Orientation: west-northwest, east-southeast 
o Construction material: cut stone 
o Construction techniques: single cut stone  
o Relation to other fragments: at the north-west end of B, seem to have fallen over 
- Wall fragment E 
o Size (LxWxH):1.3x1.1x0.1 
o Orientation: north-northeast, south-southwest 
o Construction material: rubble 
o Construction techniques: only rubble is visible  
o Relation to other fragments: connected to A, in line with C 
- Wall fragment F 
o Size (LxWxH):0.6x0.4x0.4 
o Orientation: north-northeast, south-southwest 
o Construction material: cut block 
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o Construction techniques: a very well cut block in the middle of the room, possibly 
fallen out of one of the walls (size would allow it) 
o Relationship to other fragments: might fit into either of the surrounding fragments 
- Wall fragment G 
o Size (LxWxH): 1.2x0.5x0.1 
o Orientation: north-northeast, south-southwest  
o Construction material: rubble, mortar and bricks 
o Construction techniques: regularly built in mortared rubble and bricks 
o Relation to other fragments: connected to A, in line with H 
- Wall fragment H 
o Size (LxWxH): 1..3x0.6x0.2 
o Orientation: north-northeast, south-southwest 
o Construction material: rubble, mortar and bricks 
o Construction techniques: regularly built in mortared rubble and bricks 
o Relation to other fragments: connected to J, in line with G 
- Wall fragment I 
o Size (LxWxH): 1.6x0.7x0.1 
o Orientation: west-northwest, east-southeast 
o Construction material: rubble and mortar 
o Construction techniques: regularly built in mortared rubble 
o Relation to other fragments: in line with J 
- Wall fragment J 
o Size (LxWxH): 3.1x0.7x0.2 
o Orientation: west-northwest, east-southeast 
o Construction material: rubble, mortar and bricks 
o Construction techniques: consists of two sections,  northern one is regularly built in 
mortared rubble and bricks, southern part (past K) just consists of rubble 
o Relation to other fragments: connected to H, in line with I 
- Wall fragment K 
o Size (LxWxH): 0.6x0.6x0.4 
o Orientation: west-northwest, east-southeast 
o Construction material: cut stone 
o Construction techniques: cut stone  
o Relation to other fragments: in line with J 
- Wall fragment L,M,O 
o Size (LxWxH):4.3x0.4x0.4 
o Orientation: west-northwest, east-southeast 
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o Construction material: cut stone 
o Construction techniques: a series of six well cut stones in line. The individual stones 
are 0.6x0.4x0.4 and have a step or threshold cut into them in the southern topside 
o Relation to other fragments: connected to P, parallel to A, B, J and Z 
- Wall fragment P 
o Size (LxWxH): 4.5x0.7x0.3 
o Orientation: east-northeast, west-southwest 
o Construction material: rubble, mortar 
o Construction techniques: regularly built in mortared rubble. The size of the rubble in 
the northern part is greater than in the southern part 
o Relation to other fragments: connected to L and Z 
- Wall fragment Q 
o Size (LxWxH): 0.5x0.1x0.1 
o Orientation: east-northeast, west-southwest 
o Construction material: rubble 
o Construction techniques: only a few stones are visible 
o Relation to other fragments: in line with E 
- Wall fragment R  
o Size (LxWxH): 2.4x0.4x0.4 
o Orientation: north-northwest, south-southeast 
o Construction material: cut stone 
o Construction techniques: column lying on its side 
o Relation to other fragments: parallel to A, B, J, L and Z 
- Wall fragment S 
o Size (LxWxH): 1.4x0.1x0.1 
o Orientation: north-northwest, south-southeast 
o Construction material: rubble 
o Construction techniques: only a few stones are visible 
o Relation to other fragments: parallel to B 
- Wall fragment Z 
o Size (LxWxH): 5.3x0.5x0.3 
o Orientation: north-northwest, south-southeast 
o Construction material: rubble, mortar and brick 
o Construction techniques: regularly constructed mortared rubble and bricks. Layers 
vary in rubble and brick, similar to B. 
o Relation to other fragments: parallel to A, B, J, and L 
13 
 
 1.2 Ceramic Finds 
To be able to say something about the usage of an area, one can look at the pottery which can indicate 
something about the activities that took place in the specific area. In figure 3 is an overview of thegrid 
(and grid numbers) in which the architectural remains reside. 
 
Figure 3 The rough layout of the structures within the grid used for the survey of the site 
(after Noordervliet 2011 unpublished). 
At Koroneia the pottery is counted by assigning two walkers to a grid cell, one walking north-south, 
the other one east-west and they count all the sherds they see in a the line they walk, 1m wide. The 
two walkers than each have a number of sherds per 20m2 (each grid cell is, if possible, 20x20m). The 
number of sherds per m2 can be calculated. Since some parts of the area are overgrown and therefore 
less suitable for survey collection, a visibility ‘grade’ is given to the cell.  
The next step is the collection of the material, however, not all the sherds that lie there are being 
collected, the walkers search for identifiable pieces (like handles), rare pieces (like cooking ware) 
etcetera. So the pottery that is taken back is (lightly) biased andcomprises only a small proportion of 
the actual amount. 
The structures themselves lay in grid cells 52 and 57, but in order to say something about the area with 
the help of the ceramic finds, a larger area is needed. From the database which holds all the finds from 
the survey I used the finds from grid cells 47 to 57 which outline an area around the structures. A total 
of 226 finds are entered for this area of which 141 are (roughly) dated around the Late Roman period. 
This is the actual archaeological material that is used for this thesis, the analysis of the material can be 
found in chapter four. 
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2 Methodology 
 
As said in the introduction, several techniques are being used in this research. First of all there are the 
more conventional techniques that consist of the drawings and the pictures. Secondly are the TS and 
DGPS measurements of the wall fragments. 2.1 Total Station and Differential GPS Data 
As briefly mentioned in the introduction TS stands for Total Station, which is a machine with which 
one can measure distance and angle with the help of a laser that is aimed at a prism which needs to be 
held on the point/feature one wants to measure. The machine then knows the coordinates of that point, 
in the coordinate system the user has the TS set up in. The way the TS works, makes that all 
measurements are relative to the location of the TS. 
This is different with the Differential GPS (DGPS) which works with satellites. It is a GPS (Global 
Positioning System) system which means that it uses a number of satellites to pin point its own 
location, this has an accuracy that depending on the receiver is accurate between several meters and 
about half a meter. The DGPS is different in the sense that the satellite communicates not only with 
the device which is used to take the measurement (the Rover), but also with a portable ground station. 
The Rover also communicates with the ground station which on its turn will enhance the accuracy by 
correcting the (small) errors that occur in the communication with the satellites about the location of 
the Rover, because the ground station has a set location for the duration of the measuring and can thus 
check the coordinates of the Rover. 
As mentioned before, the digital recording of the structural elements was partly done as an exercise 
that was part of the fieldwork in Boeotia.  
After some basic (re)training with the Total Station equipment, a group of students set out to the 
acropolis of Koroneia to record the structures. Due to the heavy overgrown state the site was in, a 
great deal of time was spent on clearing the structures of vegetation. In the remaining time, more than 
100 points were measured with the TS (green points in figure 12) and drawn on the field sketch. 
Just in one morning the structural elements were cleared, measured, drawn (a map and some detailed 
drawings of certain structural elements) and photographed.  
The DGPS measurements were taken in previous campaigns of the Boeotia Project by Noordervliet 
and Van Zwienen.  
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Figure 4 The green points are the TS-measurements, the red points the DGPS points and the rectangle is the rough shape of 
the trench. 2.2 Digital Map of the Architectural Remains 
Although the recording was done quite fast, there were some errors in the data. As work started on this 
thesis back in Leiden it became clear that some mistakes were made with the measurementstaken with 
the TS (see figure 4). 
As can be seen in the picture above, the overall shape of the TS and DGPS measurements are the 
same, but the TS points are turned roughly 90 degrees, the points that make up the trench are turned 
slightly and are about 20 meters northwest of where they should be. Obviously something must have 
gone wrong when the measurements were taken. While going through the raw data with Eric Dullaart, 
we found that one of the known points used to let the TS know where it is, was entered wrongly. There 
was a difference of 30 meters on the X-coordinate between what was written down in the field notes 
and what was entered into the TS. This means that all the points measured are turned around the other 
fixed point on which the TS calculated its position. Why the trench is wrong as well we didn’t find 
out, but it could very well be that something similar has happened while setting up the TS to take those 
measurements.   
Although the TS measurements of the wall fragments were not entirely correct, they were all measured 
from one place, so the distances and angles between them (in other words the relative position) are all 
correct and because of that the data is still useful. In order to create an accurate digital map however, 
the heading of the walls had to be correct. To do this I used the DGPS points I got from Bart 
Noordervliet, who is the GPS and GIS expert on the Boeotia Project. I was able to reconstruct the 
edges of the trench and by measuring the individual lengths between the TS points (thanks to the field 
sketches I knew which TS-points represented each wall fragment) and correlate that to the DGPS 
points in order to place them on the correct position and with the correct heading. The result is shown 
in figure 5. 
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Figure 5 Map of the wall fragments created by combining the TS and DGPS points with the outline of the trench. The colored 
fragments in the picture are created solely with the TS measurements since they were not measured separately with the 
DGPS. 2.3 Access Database 
Furthermore I’ve entered the data I had on the fragments like, dimensions, layers, blocks etc. in an 
Access Database. This database (see figure 6) was provided by Dr. Hanna Stöger and Eric Dullaart, 
and had been used for other projects concerning architectural elements (namely Ostia). Although the 
database seems rather excessive for the amount of data that can actually be entered, one must 
remember that this database was used in Ostia, where the remains are much clearer and more 
elaborate. The data that can be entered is very structured thanks to this database, because it holds all 
the information that describes the various elements and it allows displaying the photographs of 
associated elements as well. 
 
Figure 6 Print screen of the database used to structure the data of the wall fragments including photos. 
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2.4 Photographs 
Another source of information as well as data carrier, are the photos. With today’s digital camera’s it 
has never been easier to make a photo, so a lot of photos have been made of the structures. While 
taking the photos, every photo number (auto-generated by the camera) was written down, and with it a 
description of what was on the photo and a direction to or from which the photo was taken (this only 
goes for the photos taken by the author). Later, these notes were used to name the pictures, so that it 
was clear what was on the photo, without having to open the photo. They were then organized in 
folders, where each space had its own folder and there was a separate folder created for overview 
photos. 
This (time-consuming) organization helped to later quickly find the right picture when they were 
needed for the database and the interactive map. 2.5 Interactive Map 
After the information about the elements was structured in to a database including the associated 
photos and there was a workable, digital map of the site it was time to try and combine these things to 
make a clear overview of the available data. The creation of this interactive ‘clickable map’ is 
described below. 
This interactive map allows the user to click on certain ‘hotspots’ to see a photo that displays that 
particular part of the structural element. This is helpful in a number of ways, firstly for me as the 
writer of this thesis, because I can see a specific part of the element without having to search for the 
right photo. Secondly it helps for the reader of this thesis to go through this map, so he/she can 
orientate him/herself more easily and clearly around the site. A regular map and list of photos with 
description might have worked as well, but by making it interactive, the reader can choose what to see 
when (for example look at element ‘B’ when this is described in the text without having to go through 
the catalogue). 
2.5.1 Process 
Combining certain data is not always easy, not only because of different formats, but also because not 
all the data are collected with the same intentions or background information. For example with the 
photographs, if I had known about Photosynth(a program that allows the user to bring pictures 
together, to create a single, interactive view of, for instance a street or building), I would have taken 
more care to take the pictures in a way that the program could handle them (better). 
Analyzing the different fragments was a challenge in more than one way, partly because there was no 
going back to them, after I came back to Holland.  
The idea to create a ‘clickable-map’ was born and with it a new (and time consuming) challenge. This 
map, would not only help during the process of analyzing, but also clarify the story told to the reader, 
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if the reader could see this for him/herself. The map thus had to be able to be attached to the thesis as a 
stand-alone program, able to be run from a CD-ROM (or some other data-carrier). Next to that 
practical demand, it also has to be interactive and it should be clear, what you see, when you click 
somewhere. These ‘hotspots’, need to be predefined.  
Browsing the internet for ideas on how to create such a map came up with several ones; 
- HTML based (within a browser with hyperlinks) 
- FLASH based (stand-alone interactive flash movie) 
- Special software (such as IMapBuilder, amMap and others) 
 
Both HTML and FLASH require knowledge of programming languages, both of them are not 
particularly hard to understand, but it does take a lot of time. However, on the internet was a very nice 
example of a FLASH interactive map in which one could hover over a ‘hotspot’ on the map which 
would then show the user the picture of that place.  
It was pretty much exactly what I needed for my map of the wall fragments. 
Experimenting with this resulted in some disappointing preliminary results and, as mentioned before, I 
came to understand that I needed a lot more knowledge of the programming language, used by 
FLASH to get a satisfactory result. 
The ‘special’ software can be thought of as a range of different products. ImapBuilder is in theory a 
very nice product for my needs, however, the (free) trial version only allows the user to create 3 
hotspots per map and the resolution of the pictures is quite poor once you load them into the program. 
amMap is not really a program on its own, it’s actually a FLASH-based  tool, in which you can create 
and manipulate maps. It is however rather limited in the sense that I would have had to recreate my 
map of the walls (again) in order to make it actually useable within the software. 
Following these previous results with external programs and methods, I tried to focus on the programs 
I already had such as MapInfo (at the Faculty of Archaeology, Leiden) and QGIS (Open Source). 
These are both GIS-programs with a variety of tools and possibilities. Although I have had a course in 
MapInfo at the faculty, this was quite basic and doesn’t come close to explain and practice the full 
extent of the program. Here, once again, browsing the internet delivered multiple possibilities.  
For MapInfo there is the possibility to create ‘hotlinks’, in QGIS (Quantum GIS), it works with a plug-
in called eVis.  
Both methods need a table in which a point is linked to a photograph, this is created by taking the 
following steps; 
19 
 
- Create a point layer in the GIS 
- For each point created, the coordinates must be extracted and visualized in the table, this is 
done by using certain commands in MapBasic (X and Y coordinates must be put in separate 
columns). 
- A fourth column is created in which the path (either real or relative) of the photo, that one 
wants to be linked to a point, is defined (this resulted in some problems which I will discuss 
later). 
- This table is then saved as either a ESRI-Shapefile, or a CSV (in order to be able to use it 
outside the used GIS). 
 
2.5.2 MapInfo 
In MapInfo, this file can then be added as a vector-layer. In the top of the Layer control section there 
is a Hotlink options button, which allows you to create Hotlink properties. Here the column of the 
Hotlink is defined (this is the column in which the path of the photo is defined). Then in the Main 
toolbar there is a Hotlink button, clicking this will change the cursor icon, when with this icon a point 
is clicked, the defined picture will open in the OS’s (Operation System) main viewing program (for 
example IfranView). 
2.5.3 QGIS eVis 
eVis (event Visualization tool) is a plug-in for QGIS and allows for similar results as in MapInfo with 
the Hotlinks. Here, as in MapInfo, the point layer is added. When this layer is selected the user opens 
the Event Browser which will open a new window in which the properties are configured. Once again 
the column which defines the path of the photos is chosen as the Event and if necessary real or relative 
paths are defined. Once these steps are taken, the browser can be closed and the user now chooses the 
Event ID button. This changes the cursor and when the user now clicks on one of the points, an 
information window opens with the picture and all the information that is stored in the table (this 
means that as much information as wanted can be added). This window is part of QGIS, no separate 
program is opened, or needed1
2.5.4 Difficulties 
The steps described above to create the necessary table for the eVis and Hotlink applications was not 
created as easy as described. This is mainly due to my, still, limited knowledge and understanding of 
GIS.   
.  
                                                          
1
The tutorial document that helped me with eVis wasKoy, K., 2007. Intro to eVis: the event visualization tool. American Museum of Natural History's Center for 
Biodiversity Conservation. Available from: http://biodiversityinformatics.amnh.org/index.php?section=con_mon_tutorials&mid=20 (07/02/2011) 
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In order to use the created layer in other GIS programs, I exported the file as a CSV (Comma 
Separated Value), which is fine, except that some of the titles of the photos had commas in their name. 
This meant, that when the file is opened, not only the various columns are separated, but midway in 
the path of the photo, a new column is created. This means that there are now 2 columns each 
containing half of the path in which the photo is stored. I tackled this by changing the commas that 
separated the columns by ;. This meant that the comma in the title is seen as just part of the text and 
not as a delimiter.  
The second obstacle was that in the original table I had put the real path in which the photo was stored 
(for example; I:\foto’s\Ruimtes\Ruimte 1\364-R vanuit zuid), but because I had trouble at first with the 
eVis plug-in, I started to work with MapInfo. The problem was though, that on the Faculty computers, 
the name of the USB-port is E:\ , not I:\(which it is on my own computer). Later I discovered the 
possibility to enter the relative path (for example; foto’s\Ruimtes\Ruimte 1\364-R vanuit zuid) and as a 
separate property, setting either I or E as the drive where the real path was connected to.  
2.5.5 End Result 
The map works in both MapInfo as well as QGIS, however, the map was intended to be stand-alone, 
so that it could be provided with the thesis (see above). Since MapInfo can’t be considered a program 
installed on every computer and a license needs to be bought to use it, it can’t be delivered with the 
thesis. QGIS, however is an open source program and is freely available for everyone to use. This 
creates the possibility to attach a data medium with the thesis, with both the QGIS software, as well as 
the files that make up the map. The end result is shown in figure 7. 
 
 
Figure 7 Screenshot of the clickable map 
 
21 
 
2.6Best Practice Suggestions 
The previous described methods and steps taken to come to the data for this thesis aren’t wrong, but 
there is definitely room for improvement. 2.6.1 Total Station 
The (small) mistake made while setting up the Total Station in Greece, can always happen. The fact 
that the error wasn’t found until the entire party was back in Leiden, is something different. When data 
are collected they need to be checked, in this case it would have been a good idea to check the data in 
the afternoon of the day the measurements were taken. Although time with the equipment was limited, 
finding the error, while still in Greece, gives the opportunity to rectify them. In this particular case, it 
would have been good to check the data, because, as mentioned, the data were acquired as part of a 
field course for the students.  
The fact that the DGPS data was available in Greece as well, made a check of the new TS data quite 
easy (see also figure 4). It is likely due to time pressure the data weren’t checked and because of lack 
of communication about the available data, the possibilities of checking were missed. 
It would be a good idea, when working on digital recording, to actually plan in some time for the 
checking of the data. For instance, after a morning of recording, the data are checked that same 
afternoon. Not only, to prevent errors in the data to be in the report, but also because at that time, the 
recordings are still fresh in the mind, and any errors can be picked up more easily. 2.6.2 Photographs 
The photos, pretty as they are, are not always the best that they could have been. This is due to a 
number of reasons. Firstly, in a lot of the pictures there is nothing to scale the photo with (no bar, 
range pole etc.). Secondly not all the features of the structures are properly photographed. The 
possibilities of using a program like Photosynth (see previous chapter) are greatly diminished because 
they were not taken with that kind of use for the photos in mind. The photos were, at first, taken 
mainly with the fact that there was limited time in Greece to record the structures, in mind. All photos 
were taken in two mornings. 
Some of the individual photos are useful however, to show separate structures, blocks or a general 
view. Yet, the ability to use Photosynth on this site, would have been really good, because when 
proper photos taken, the program can ‘glue’ the photos together and create a single picture, in which 
the viewer can ‘move around’ and look at the particularities that are interesting.2
                                                          
2For examples of the possibilities: 
 This way, not only 
does it give a good overview of the site and location of individual structures, it is really easy for the 
viewer to know what he/she is looking at, because it is interactive and thus the viewer is in control. 
www.photosynth.net 
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Besides the use of programs like Photosynth, it is important to think about what one takes a photo of. 
It seems simple enough to just take a photo of something to record it, but on a tiny screen in the sun, 
one can’t always be sure if the photo is indeed of the correct quality and of the correct object. It would, 
therefore, be a good idea to make a standard way of making the photos, for each project. For instance, 
in the case of the architectural remains that comprise this thesis it would have been good to take the 
overview photos from several sides of the trench, have the camera on a tripod and make sure that the 
photos overlap. 
The same goes for detailed photos, where it is important to make sure that the detail is very visible, so 
no grass is in the photo and there should be something to scale the photo with. 2.6.3 Reasons for Recording 
In order to work in a structured manner, it is important that it is known, what is going to be recorded 
and why. Mostly because as mentioned before, the ultimate use of the data, determines what the data 
should consist of in order to be able to work with them. The recording of the architectural remains on 
Koroneia obviously is rather unique, since the possibility of recording was just this once and only 
later, was decided that it could be the subject of a thesis. However, in general the following applies, if 
one doesn’t know where one is going, it can take a long time before one is on the right track, so it’s 
important to have a plan before going into the field. 
I would suggest that in advance, tasks are being divided, so everyone knows who is responsible for 
what. One person, for the photos, one for the TS and prism (two), one for the field recording who 
works closely with the previous two, in order to have an overview of what photos were made where 
and which digital recordings are made of that area. 2.6.4 Technological Progress 
Finally, there are also some technological advancements that might make things easier. There are for 
example possibilities to link a camera to a TS. This way, photos are made each time a measurement is 
taken. Afterwards, there is then a photo of each measurement, so measurements can be checked (is the 
location right on the sketch for example), the photos have actual coordinates and because they are 
linked, there is no need to do this manually in a database. 
Besides technological advancement, certain older methods could be very helpful. Techniques as GPR 
(Ground Penetrating Radar) or Electrical Resistance Measurement equipment, the possibilities to see 
‘into’ the ground would come within reach. These methods are non-destructive and produce images of 
the things that are underneath the ground. 
GPR is a technique, which sends radar signals into the ground which bounce back of certain materials. 
These bounced signals are picked up by the machine, which produces an image of the difference in the 
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returned signal. With this, it is possible to distinguish certain materials from one another, like 
structural remains from the soil. 
Electrical Resistance Measurement equipment works with two pins, stuck in the ground. Pin one sends 
an electric charge into the ground and pin two picks up the charge on the other end. The difference in 
charge is measured, which the machine puts into an image, on which anomalies are made visible.  
Both techniques will not give a conclusive picture of what is underneath our feet, however, in this case 
it could definitely help to see if we can find the full extent of the structural remains. With this 
information, the total size and layout of the structure would be available and a more elaborate analysis 
could be possible. 
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3Urbanism, Buildings and Construction in Late Antiquity 3.1 Urbanism in Late Antiquity 
When interpreting houses, or the remains of them, ‘there may be doubt over whether a particular 
architectural or decorative innovation is the result of individual taste, or the reflection of wider 
changes in society’ (Ellis 2000, 6). Therefore, this chapter will discuss urbanism during Late Antiquity 
to highlight common trends in Late Antiquity, concerning changes in the organization of the city, and 
the changes in construction of buildings within the cities. By providing a broader historical and 
geographic context this chapter intends to relate the development observed in Koroneia to the wider 
phenomenon of Late Antique urbanism and construction methods. 3.1.1 Late Antiquity 
Late Antiquity is a peculiar period, although a legitimate period of study for the past forty years, many 
archaeologists still prefer it to be Roman, Early Medieval, Byzantine or ‘Christian’ (Lavan 2003, VII). 
The apparent lack of a clear definition of this period makes it difficult to assign not only a distinct 
archaeology to this period, but also to describe the changes that have taken place in this period. This is 
mainly due to two factors: 
Firstly, many Late Antique buildings are built of materials of lesser quality, often re-using building 
material of earlier construction phases and placed on top of or inside older, more monumental Roman 
buildings. This, sadly, meant that Late Antique structures were ‘swept aside by archaeologists to reach 
solid and impressive classical structures’ (Ward-Perkins 1996, 7).Archaeologists also have the 
tendency to concentrate on the primary functions of new buildings, neglecting the possibility that these 
spaces might have had more than one function (Lavan 2003, 180). 
Secondly, the written sources for this period are rather scarce (depending on the topographical area) 
For some areas (e.g. parts of northern Gaul and Britain) they re-enter a period, best described as proto- 
or even prehistoric (Ward-Perkins 1996, 6). This obviously greatly diminishes the available 
information of that period. 
For a long period, Late Antiquity was thought of as an age of decline and crisis. This is partly true, and 
it seems that two major changes occurred in the city: one affecting the structure of the city and the 
other affecting individual buildings.. 3.1.2 Changes of the Town or City 
‘The physical structure of cities was transformed over the course of the later fifth and sixth centuries. 
Archaeological surveys and excavations show an almost universal tendency for cities to lose by 
neglect many of the features familiar from their classical structure. Major public buildings fall into 
disrepair, systems of water-supply are often abandoned (suggesting a drop in population), rubbish is 
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dumped in abandoned buildings, major thoroughfares and public spaces are built on, and so on.’ 
(Haldon 1999, 4).  
Haldon further mentions that ‘The archaeological record, flawed though it is, clearly implies 
considerable changes in the internal organization and social priorities of urban communities during 
this period. The average late sixth-century city did not have an array of well-maintained public 
buildings; its roads and streets were narrower and built upon in a way that suggests a relative or 
complete absence of central town planning; its walls and churches and other buildings, if they were 
repaired or maintained at all, were partly or wholly constructed of re-used materials. It was often 
considerably smaller, in its inhabited areas than it had been’ (Haldon 1999, 8-9). 
Brogiolo points to another cause of the ‘architectural decay’ when he cites Ennodius about the city of 
Pavia. In this, its described how troops took hold of a great aristocratic domus, ‘cutting them up into 
little huts’ (Brogolio 1999, 104). The same happens in Sagalassos, where the portico of the stoa was 
subdivided into rooms (Mitchell et al. 1989, 66). 
Haldon’s and Brogiolo’s examples of the archaeological record support the general idea of decline 
Late Antique cities. It can be seen that the lower towns in many places were abandoned. As a result the 
people would concentrate in the upper towns, which would have a city wall. An example of this is 
Tarraco in Spain (Keay 1996, 40). Keay describes in his article how ‘occupation gradually withdraws 
to a smaller area in the upper town’ (Keay 1996, 40). Brandes states that a general trend in Late 
Antiquity is that, ‘entire areas of the town’ are abandoned (Brandes 1999, 37). 
This in turncan explain why public spaces were built over in this period. It seems, that in Late 
Antiquity, the acropolis, which had ‘comprised the old triple-terraced imperial cult complex in or 
around which were probably located the forum, praetorium, church and secretarium’ (Keay 1996, 40), 
then was used for housing the population. This would mean that activities were concentrated in the 
upper towns, and although it seems likely that population declined during this period, moving almost 
all of the activities, including housing, to the upper town, could have meant a busier and more 
crowded upper town. 
Although a concentration of residents could very well have led to new buildings to house them, we 
must not overlook the possibility of existing buildings getting a new function. AsLavan states: ‘Late 
Antiquity saw the extensive reuse of pre-existing urban sites, new buildings were often inserted into 
older ones; in these circumstances functional identifications can be difficult or impossible from 
surviving plans’ (Lavan 2003, 179).Moreover, ‘the architecture of many urban elements, including 
secular public buildings, is less clearly defined than in the first three centuries A.D’ (Lavan 2003, 
179). It is therefore quite difficult to determine what a building was used for in a specific period of 
time. 
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Besides the movement of peoples onto the acropolis areas of cities, there is also a movement away 
from the cites. In Central Greece, the Boeotia Project has shown that on three sites, Thespiae, 
Haliartos and Askra, the nucleated sites shrank, but the ‘surrounding rural sites pick up in number and 
size through Middle Roman and chiefly in Late Roman times’ (Bintliff 2012, 360). Bintliff also states 
that towns ‘follow the Greek norm in shrinking in size’ in Late Roman times (Bintliff 2012, 361). 
The local elites in the Aegean region tend to move away to great cities, or great estate-centers (Bintliff 
2012, 360). Since it was the elites that usually put in the majority of the funds needed to build these 
public buildings, their migration would explain the decline in this kind of building (Bintliff 2012, 
360). 
Another trend in Late Antiquity is refortification. Christie writes: ‘in the later Roman world, security 
and defense became increasingly more prominent concerns for the urban communities scattered 
throughout the various provinces’ (Christie 1996, 71). He states that the erection of town walls is part 
of that ‘increasingly more prominent concern’ (Christie 1996, 71). Brogiolo also mentions ‘the 
building of defensive walls’ as part of a trend in the Later Roman period (Brogiolo 1999, 104). 
Finally, there were also some changes in the military organization in Late Antiquity. ‘The professional 
full-time army, was placed in strategic hinterland points where Barbarian threats were expected, but its 
increasing weakness in stopping deeply-penetrating enemy incursions into the heart of the Empire led 
to greater reliance over time on local soldier-farmer militias’ (Bintliff 2012, 352). This statement and 
the previous example from Pavia, suggests that military activity (or at least occupation) of buildings 
within the cities is quite possible. 3.1.3 Changes within the Town or City 
The second change is not about the town or city, but the changes of the buildings the town or city 
consists of. 
An example for this change can be found in Sagalassos. Here a former palatial mansion is transformed 
during the 6th and 7th century. These changes may have included the subdivision into four smaller units 
by building up certain walls (Waelkens et al. 2007, 503). Also, a number of small rooms were added, 
of which some encroached onto the street in the west (Waelkens et al. 2007, 504). 
The first change, the subdivision, is exactly what Brogiolo describes (as mentioned above) and is, 
according to Brogiolo, ‘fairly common in the period between the fourth and the sixth century’ 
(Brogiolo 1999, 104). 
Another change in houses comes in an example from Olympia. The houses built prior to the 
earthquake of 551 (which probably destroyed the first Late Antique settlement) were composed of 
large rooms, although these were no longer arranged around a peristyle. Following the earthquake, the 
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houses that were built between the second half of the 6th C. and the beginning of the 7th C. were 
smaller and were built of stone and clay’ (Sodini 2003, 44).  
Late Antiquity then seems to bring forth quite some changes in cities and towns throughout the regions 
of the (former) Roman Empire. These changes apply to many cities and towns, yet one must realize 
that there are, of course, exceptions to these changes. In the next paragraph, I’ll try to compare these 
changes, described above, to the site of Koroneia, to determine if Koroneia can be compared to other 
sites that have gone through these ‘Late Antique transitions’.   
A note must be made here about ‘decline’ in Late Antiquity, there is still a lively debate about the 
changes that take place in this period. Whether they should be called changes or that these changes 
actually imply decline and should therefore be named as such. Abandonment or downgrading of 
buildings may not automatically mean de-urbanization, but simply a change or transformation of urban 
life (Liebeschuetz 2001, 29). In the previous paragraphs I’ve used the term decline partly due to the 
(older) literature I used. However this debate is too large to incorporate in this theoretical part of my 
thesis, unfortunately. 3.1.4 Koroneia in Late Antiquity 
At the acropolis of Koroneia a number of architectural structures have been found. These consist of 
various remains (some very irregularly built and built with spolia), a giant olive-press base in the west 
edge of the acropolis that ‘may also relate to this everyday occupation’ (Bintliff et al. 2007, 25). Next 
to that there are surprisingly large ruins built of brick, mortar and ruble that are most likely Late 
Roman (Bintliff et al. 2007, 25). 
Besides these buildings and signs of ‘probable everyday occupation’, there is evidence for a 
refortification in Late Roman times (Bintliff et al. 2007, 25). Bintliff states that next to the two 
fragments of an earlier, probable Archaic-era wall on the north and south sides of the acropolis, there 
are ‘several stretches of a Late Roman mortared rubble and brick wall on the eastern rim of the 
acropolis’ (Bintliff 2007, 25). 
On the lower parts of the hill more Classical- through to Imperial Roman domestic finds were 
encountered. This suggests that in earlier periods, this was a terrace for private housing (Bintliff et al. 
2007, 25). Bintliff further states that finds from the Classical through to Imperial Roman period seem 
to be more widespread throughout the site, where as the Late Roman finds are more confined (Bintliff 
et al. 2007, 25). 
The city survey of Koroneia was completed in the summer of 2011, analysis of the ceramic finds is at 
an early stage, so only ‘slight indications of a very provisional nature’ are put forward (Bintliff, in 
press). The town was at its peak in Classical-Early Hellenistic times, shrinking during the Early 
Roman Imperial period, with a further retraction during the Late Antique period (Bintliff, in press). 
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Bintliff underlines the previous statements about retraction onto the acropolis: ‘it is possible on 
preliminary identifications to suggest that the Late Roman town (5th to 6th centuries AD) was largely 
confined to the acropolis, refortified at this time, and an area in and around the city center or Agora-
Forum, below the acropolis on a plateau on the east side of the city-hill’ (Bintliff, in press). 
Koroneia seems to follow the general trend of movingpart of  the everyday town to the acropolis, 
where houses were built and activities of everyday life took place, where in earlier periods only 
religious buildings and buildings with a public function were located. In addition, it also seems that the 
people of Koroneia have refortified theirupper city during Late Antiquity.  
The archaeological record of Koroneia show that the city follows the general trends described in this 
chapter. Because of this, it is possible to compare Koroneia to other sites which can enhance the 
understanding of the structures that are being researched in this thesis. 
3.2Construction Methods in Late Antiquity 3.2.1 Houses in the Roman period 
The study of (Late Antique) housing has for a long period been rather neglected, especially compared 
to the study of monumental public buildings (Uytterhoeven 2007, 25 in Lavan et al 2007). There have 
been very few studies on housing and those that do usually focus on elite estates and palaces 
(Uytterhoeven 2007, 25 in Lavan et al 2007). 
Although Roman houses were for living in, they functioned in a very different way from present-day 
houses (Ellis 2000, 5). Houses were also used for business, so an aristocrat would use his house as an 
office where the one-room houses of the poorer would also function as a shop or workshop (Ellis 
2000, 5). This means that in rich houses, all the rooms had specific functions whereas in the ‘poorer’ 
houses living quarters and workshops were more commonly the same room (Ellis 2000, 5).  
Although these things are easily understood, not all archaeological records of houses are that 
straightforward. There is not always an extensive context in which to place the house remains, nor is 
there always a complete map of the remains, for example thosein this thesis. Ellis also mentions that ‘.. 
the archaeologist always has to bear in mind that only a few houses are preserved out of the many 
thousands that once existed. An unique design could thus be the surviving representative of a 
widespread trend, or alternatively the product of an eccentric owner’ (Ellis 2000, 6). In order to 
understand what kind of building(s) these walls are part of, comparing the layout to other excavated 
houses might help, as long as these previous ‘warnings’ are taken into account. 
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3.2.2 Building Techniques 
3.2.2.1 Stone 
As a ‘non’-perishable material (it does of course break down, but not as wood, or clay does), 
architecture of stone withstands the decay over time quite well. Continental Greece has always been 
rich in stone materials (Malacrino 2010, 7-8). Different regions had different types of stone available, 
and if possible, builder could use higher quality materials and transport them to the site (Malacrino 
2010, 8). Limestone was amongst the most widely available stone material (Malacrino 2010, 8). This 
also goes for Koroneia, where there is a outcrop on the northern side of the hill (Bintliff et al 2008, 
52). 
3.2.2.2 Spolia 
Spolia, or the reuse of remains from earlier buildings is widespread in the late Roman period 
(Alchermes 1994, 167). Although spolia had a very different meaning, nowadays it is known as a form 
of recycling of older materials in late Roman buildings (Alchermes 1994, 178).  
Spolia is often linked with the decline of Roman cities in that period, it is however far more regulated 
(Alchermes 1994, 168). There were numerous laws and regulations that not only regulated the reuse of 
older building materials, but also protected buildings and monuments from destruction, even the pagan 
temples were protected when Christianity rose (Alchermes 1994, 168-171). So it seems that spoliation 
is not simply the decay of a city in which the old was destroyed to build the new. Part of that was also 
to preserve the city’s monumental state, for example there were laws that prohibited materials from 
public buildings to be reused in private homes. They had to be reused in public buildings in order to 
preserve the city’s image (Alchermes 1994, 169). 
The use of spolia can also refer to the ‘spoils-of-war’ (Coates-Stephens 2003, 348), in which materials 
from conquered cities were taken as triumphs (Coates-Stephens 2003, 344-348). Next to the 
understandable practical side of reusing material, there are, apparently also many ideological reasons 
why people would reuse material (Coates-Stephens 2003, 349). Coates-Stephens names a number of 
categories in which spolia could fall(Coates-Stephens 2003, 344-356). Yet many archaeological spolia 
‘cases’ don’t fit in any category (Coates- Stephens 2003, 350) and concludes that spolia will always 
remain mute because of the many different possible explanations spolia offers (Coates-Stephens 2003, 
356). It is clear that spolia are a common feature in the late Roman period, yet for its exact reasons 
there is not (yet) any one clear answer. 
The large amount of spolia used in buildings and monuments from the 4th century onwards, seem to 
represent a ‘urge to turn to the material culture of the past in order to bolster the present’ (Elsner 2000, 
155).  
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3.2.2.3 Masonry and Fired Bricks 
In the later Roman period, there was an increase in the reuse of material (see above). Not only in 
monumental columns, but also in ‘ordinary’ bricks (Heres 1982, 34) , although new bricks were still 
manufactured. Normally, the foundations for a wall would be leveled after which the rising walls 
would be built on top (Heres 1982, 43). However, when reusing bricks, not all the bricks have the 
same size, this means that there are large variations in width which needs to be leveled with mortar 
(Heres 1982, 43). From the second half of the fourth century onwards, bricks were ‘lain obliquely and 
in increasingly undulating lines in excessively wide mortar beds’ (Heres 1982, 43). The reuse of older 
materials, clearly decreases the quality of the walls in this case. 
In Greece and Asia Minor, fired brick was not extensively used as a structural material in its own 
right, until the Roman period (Dodge 1987, 107). For a long time, bricks were merely used as a facing 
material with a mortared rubble core behind it (Dodge 1987, 107).  
Alternate brick and stonework bands is often claimed to be a Asiatic technique, but it was in 
widespread use in Greece, the Balkans, and Asia Minor from an early date in the Roman period 
(Dodge 1987, 108). The bands were generally of mortared rubble faced with small squared blocks and 
were leveled off by brick bonding-courses of varying numbers of bricks (Dodge 1987, 108). In Greece 
examples include the Antonine aqueduct to the nymphaeum in the Agora at Athens and the mid-
second-century odeion at Epidaurus, where the outer walls were built of bands of rubblework, about 
30cm high, with a varying numbers of brick courses (Dodge 1987, 108).  
The techniques in this chapter are described in order to understand what it means for the buildings 
they are used in. This can help increase the understanding of the buildings found. For this thesis, this 
means that these descriptions are used to try and understand what kind of a building(s) the 
architectural remains were part of (see chapter four). The same goes for the first paragraph about usage 
of domestic structures in Roman and Late Roman times. 
3.2.2.4 Clay 
In central Greece it was very common to build walls of perishable material on top of a stone 
foundation. Materials used were clay materials, wood and/or wattle and daub (Reinders 2003, 40). 
Malacrino mentions two main techniques with clay in the Greek and Roman times that may have been 
used here as well. The first is called ‘framed walls’ (or formaceos in Latin) and is described by Pliny 
the Elder (N.H. 35.169). “..they are made by packing in a frame enclosed between two boards, one on 
each side, and so are stuffed in rather than built.” (in Malacrino 2010, 46-47). It means that on top of a 
foundation of stonework, boards are placed in between which a clay mixture was pressed down into 
with a heavy wooden mallet to compact it and trying to get at least some water out of it (see figure 1)  
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Figure 8 Method for making a wall of the type defined by Pliny the Elder (N.H. 35.169) as formaceo (Malacrino 2010, 47). 
(Malacrino 2010, 47). This way, sections of the wall were made, and when one section had dried the 
builder would move on to the next section (Malacrino 2010, 47).  
 
Figure 9 Construction techniques using perishable material, including wood and clay at left, creation of wall using a 
framework covered with an argillaceous mixture; at right, wall with a socle in stones bound by soil (Malacrino 2010, 45). 
The second technique Malacrino mentions is mudbricks. This technique has been used in Greece since 
the sixth and fifth millennia BC and is still being used today in some parts of the world (Malacrino 
32 
 
2010, 47). Although there are many different ways in creating and using mudbricks the overall process 
remains the same. The clay is extracted, and processed in which it is made more fat or lean by adding 
water, or raw materials like straw, gravel or pottery depending on the raw material. When the right 
mixture is reached the bricks are being laid out in the sun to dry. When they are dried they get used to 
build up the wall where they can get stacked up in numerous ways (Malacrino 2010, 47-49). This 
process in which a lot of decisions being made about raw material, the mixture material and the time 
spent to dry all influence the end result, Vitruvius mentions this in several notes (i.e. 2.3.1 and 2.3.2) 
(Malacrino 2010, 47-49). 
Vitruvius mentioned about mudbricks in general; “In some cities we may see both public places and 
private houses and even palaces built of brick.” (Vitruvius 2.8.9-10, quoted in Malacrino 2010, 51). 
With the height of the present-day fragments the following might be thought of, ‘observations of 
modern day mudbrick houses in the Almirós area show that the height of most foundations nowadays s 
between 0.40 and 1.00m, measured from floor level. Such a height is necessary to prevent the risk of 
water seeping up or spattering the lowest row of mudbricks, which would affect the stability of the 
upper wall’ (Reinders 2003, 40) (see figure 2).  
3.2.2.5 Mortar 
Mortar consists mainly of 3 components; lime, sand and water (Malacrino 2010, 70). As with the 
mudbrick-process, there are multiple steps to be taken to get the mortar from the raw materials, and 
each step has its characteristics which determine the outcome of the process and with that the quality 
of the mortar (Malacrino 2010, 66-70).  3.2.3 Possible parallels 
Here are some construction methods used in the eastern Mediterranean region. 
At Sardis a colonnaded street with shops was excavated over a number of years, due to circumstances 
of the destruction, the street and a lot of the shops have been preserved in a unique way (Crawford 
1990, 1). These Byzantine Shops are dated to the fifth to seventh century A.D. (Crawford 1990, 2). 
For the shops multiple construction techniques are used, with mortared rubble with fieldstones as the 
most common one (Crawford 1990, 10). Within these mortared rubble walls, spolia are often used 
while ‘in most of the better construction brick lacing courses were used, with random occurrences of 
broken or whole bricks in the poorer walls’ (Crawford 1990, 10).  Interesting is that the walls in Sardis 
are not of a uniform thickness, distance from each other or have the same length (Crawford 1990, 10).  
Crawford also mentions that both in Sardis as well as in Corinth, the shops there were greatly altered 
in the Byzantine era, especially by adding a second story and possible residential use in some areas 
(Crawford 1990, 116). In terms of construction in Corinth, Delphi, Ephesus and Sardis, mortared 
rubble became the general construction method used (Crawford 1990, 116). And although there were 
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differences between the walls, an average of 0.60 m thickness at Corinth is the same as in Sardis 
(Crawford 1990, 116). Stucco was used to cover up irregularities (Crawford 1990, 116). 
At Delphi, the individual shops at the colonnaded street are about 5m wide. Besides mortared rubble, 
spolia, fieldstones and brick lacing courses occur, the same goes for Stobi (Crawford 1990, 117-118). 
Crawford describes several colonnaded streets from various sites and puts them into certain ‘groups’ 
according (mostly) to topographic location, as well as similarities in construction methods and 
dimensions (Crawford 1990, 116-125). The ‘Aegean’ group, consisting of Corinth, Delphi, Ephesus, 
Smyrna and Sardis seem to have similar construction methods used as in the architectural remains at 
Koroneia, except for the marble blocks which are not found at Koroneia. At these sites, the author also 
mentions that in Late Antiquity most of these streets underwent complete or substantial reconstruction 
(Crawford 1990, 124). It seems that part of this reconstruction is the encroachment of structures in to 
the colonnaded area and onto the street (Crawford 1990, 116-125). 
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4Analysis and Interpretation of the Architectural Remains 
With all the information structured and accessible, the next step is to go through the data and figure 
out what the various structures comprise. In this part of the research, one has to look at several 
features; the construction method, the size of the elements themselves as well as the size of the spaces 
they surround, timeframe, surrounding area (other structures, slope of the hill etc.) and the layout of 
the structures. Some of these features are represented in figures in this thesis (like the map where the 
variety in material is color coded) and they are named and described individually and one looks at the 
differences between them, to see if that says anything about function or technique. 
Besides that there is other material to look at. First is the pottery that is found  in the sector in which 
the structures lie, but also the pottery found in the surrounding area. The pottery can give an indication 
of the activities that took place in the area and this in turn can say something about the use of the area 
and thus of the building(s). 
Finally, there is the comparison with general trends and other archaeological sites. The background for 
this comparison lies in literature, that consist of theoretical debates about the period in which these 
structures are built/used, the general trends for cities and towns in that period and the archaeological 
reports of other archaeological sites where similar buildings are found, or people lived in the same 
period. 
These research elements then come together and add up to a conclusion about the structural remains. 
One must remember that it is possible that the information from these three sources, might not be 
enough to draw up a conclusive answer and that further research (like an excavation) is needed to be 
more precise on what the structural remains comprise. This in itself is also a conclusion of course, 
although, maybe not as satisfying.  4.1 Construction 
Considering the limited height of the walls as they stand today, there are 2 possibilities of how they 
were constructed. 
First one is that these remains form the foundation on which the rest of the walls were built with 
perishable materials such as mudbrick, wood and/or wattle and daub (comparable with the houses 
found at New Halos (Reinders 2003, 40), although these houses are from the Hellenistic period, the 
method of mudbricks is a technique that is used even today in some parts of the world). There would 
have been clay available from the lacustrine sediments from former lake Copai (Shiel 2008, 53).  
The fact that the fragments could be deeper than we can now see, means that we can’t be sure what the 
floor level would be, at least not for sure, since we can’t dig. This means that the top of the walls as 
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we see them might be the top of the stone foundation, or the stones that lie spread around could make 
up another layer. 
A second possibility is that the rest of the walls were indeed built in the same manner as the remains 
that still stand. The rubble and blocks that would have been part of the walls could have been put aside 
by the excavators. The two long sides of the trench are likely to consist of the dug up material and thus 
contain a lot of rubble and stone material. Due to the fact that excavation is not possible, for now we 
cannot be sure. The fact that the technique was widespread (see chapter 3), does make this a good 
possibility though. 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
  
  
Figure 10 Digital map of the area with different colors for the difference in construction. 
Shown in figure 10 is the digital map of the structures, which are color coded. The cut blocks and 
column are most likely spolia and colored light green in the map. The two blue structures have the 
same regular build. The structures which are fairly regularly built are orange and the structures that 
consist of just a few stones or rubble are dark green. 
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Structures B and Z have the same regular build with a rubble/brick masonry, consisting of rubble 
portions alternating with bricks (purple in figure 9). They are the only ones with such a regular 
construction and therefore seem to be quite different from the other structures. 
S is small row of stones that could form part of a wall and lies parallel to B at a distance of 60cm. It is 
possible that this could be an earlier phase of the same wall. Q consists of even fewer stones, with just 
two stones in a row on a 90 degree angle of B. 
The column in the northwest corner (R) lies there on its own, with little to no debris around it. It is 
suggested that this too could be the base/foundation of a wall, since columns were used as spolia in 
walls. The alignment of R, which is parallel to A, B, J, L and Z, might suggest that this was indeed the 
case. The lack of debris in the immediate area, does not show any signs of construction on top of the 
column though.  
Both A, B, J, P have big blocks in them (in B, it’s the block called D, in J it’s called K in the map) and 
there is the line of big, well cut blocks, in the map called L. These blocks are most likely reused from 
earlier periods which is quite common in the Late Antique period (Lavan et al 2003, 343). The line of 
blocks in L all have one corner cut out and might have been part of a door threshold before being used 
here (the blocks are light-green in figure 10). 
The block called F in the drawing is standing in between A and B and seems quite out of place. It is a 
very well cut blockand was named the ‘altar’ while in the field. Due to its form this block could have 
very well been (part of) an altar. However, it seems unlikely that it kept fulfilling that role when it was 
in the architectural remains I researched, despite it peculiar position in the middle of a space. It is more 
likely that is was used as spolia inside one of the walls around it, in which it would fit quite well when 
we look at the dimensions of the block and the width of the walls. The many other spolia blocks in the 
remaining structures underline the use of blocks as part of the walls. 
In the northeast corner of the trench (north of B) there is quite some debris, which is lying around S 
and up north towards both the north and western edges of the trench. These rocks could be part of B or 
perhaps of other wall fragments that lie in the side of the trench. 
Elements C, E, S and Q all consist of rubble (C and E) or only of a couple of stones (S and Q) and are 
dark-green in figure 10.  C and E are lined in a way that suggests that they could be part of the 
structure and form a separation between the west and east. 
When looking at the layout of the structures, in which I consider structures B and Z are the outer walls 
(at least of what we can see). As can be seen in figure 10, these are also constructed in the same 
manner. If R was indeed part of a separate wall in the location in which it now lies, the space it 
encloses must be in the north western corner of the trench. Unless it was longer towards the east in 
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which case it would pretty much follow the northern border of the trench. However, the lack of 
material around R makes it hard to determine its purpose there. 
There are a number of structures within the architectural remains that have (traces of) bricks in their 
construction, however, the regular construction is unique to B and Z. The band of bricks is very 
noticeable, Heres mentions in here dating of late Roman buildings that she found buildings where, 
‘walls are badly leveled, bricks are thin and reused, tufa blocks are mixed and badly squared, the 
materials are laid in very wide mortar beds. The buildings shows a projecting brick band at the outer 
wall’ (Heres 1982, 139).  
Although this type of wall is different from what is found at Koroneia, the distinction of brick bands in 
the outer wall and not in the inner walls is striking. With the layout as it is, it could very well be that B 
and Z are indeed the outer walls. The other structures in between them do not have those bands of 
bricks. Dodge presents a number of similar examples of alternate brick and stonework bands (see 
chapter 2) and goes into detail on the ratio of bricks and mortar (size). However due to the fact that 
these measurements were not taken, this kind of analysis cannot be done for the remains at Koroneia at 
this time. The difference in construction might allow for the distinction between inner and outer walls, 
which would mean that the structures as they are now, would comprise a single building. 
The manner of construction, with rubble and few regular bricks, seem to be very typical of the Late 
Antique period. However, in that period, people would use different materials for different buildings. 
A basilica for example, is much more likely to be built with high quality equal bricks or blocks, 
whereas restorations or simpler buildings are  built of lesser materials (Hesser 1982, 139/144/149). 
There is thus, a (although somewhat simplified) relation between the use and importance of the 
building and the quality of the used materials. It would therefore be very tempting to conclude that the 
remains as such were not part of a religious or wealthy building, but of a more simpler design and use. 
However, what we find today is not how it would have looked in the times of use. The use of plaster 
was very common and the walls were most likely covered with it, so that irregularities would not be 
noticed. 4.2 Number of buildings 
4.2.1 Openings 
The gap between I and J is quite small (roughly 80cm), yet there is no debris or stone material in 
between, not even when brushing some of the topsoil away. Therefore, in contrast with the original 
field sketch, I consider it an opening or doorway. With the gaps between E and C as well as with G 
and H it’s the same, there is hardly if any, material between the drawn edges in the map and can 
therefore be considered openings.  
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The gap between P and J however is not so clear, first because of the construction of P, second 
because of the debris. The construction of P is done mostly with blocks, however at the northern edge 
the height of the wall decreases quite fast and most of the stones lying there are a lot smaller than 
those used in the rest of the wall fragment. The stones lying around or in the gap between P and J are 
smaller, it could very well be that they have fallen off either J or P instead of being put there in the 
first place. The gap between the two fragments is even smaller than between I and J and is roughly 
70cm. 
4.2.2 Spaces 
The structures make up various spaces (see figure 10), that vary in size (see table 3). 
 
Figure 11 The various spaces in purple, numbered I to VIII. 
As can be seen in figure 11, the spaces have different shapes and sizes, due to the fact that it is 
uncertain how much further the structures go.The size of the spaces is just the size of what is visible. 
Only the width of the spaces (at least for spaces I to III, V and VI) are certain, since they are bounded 
by structures. 
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Table 1 The various rooms and  
their size in square meters. 
The table shows the sizes of the spaces and it shows that spaces II, III and IV are quite similar in size. 
The size of the actual spaces will be a bit larger, but not by much, since there is a Late Roman defense 
wall to the east of the structures and the ground goes down pretty steeply beyond it, so they will not 
have been built beyond that wall. 
The size of spaces V, VI, VII and VIII, is much more questionable since the structure could have been 
larger towards the west and north. 
Space VII is a tricky one, it is bound by B and Q (which consists of two stones) and the northern en 
eastern edges of the trench and it is thus quite unclear how big it really is and if it is part of the 
structure at all, or that it was an outside area. 
Space VIII is now bound by R, but as mentioned before it is unclear if R is indeed a in situ wall 
fragment. 
All the spaces are connected to at least one other space, except for space I. 
In the map, L is a solid line, however, one must take into account that it is in reality not a built wall as 
the other structures. As mentioned there are six well cut blocks in a row (figure 5) , but these are not 
mortared together, nor are there any other signs of structures on top of them. 
It could be that they are indeed the base of a wall, but they could also be a step up or threshold. Since 
the height of the floor is unknown, we can’t be certain about the function of the row of blocks yet. 
The unknown floor height also means that the gaps are not necessarily the door openings. The doors 
could very well be on top of the structures, therefore it is tricky to conclude that space I is not 
accessible on the map as it is. 
4.2.3 Accessibility 
As mentioned in the previous paragraph, all rooms are connected to at least one other space, except for 
space I. Spaces II, III, IV and V allow for circulation and those rooms are therefore quite accessible. 
When it comes to entering the building it is most likely that there are doorways on the western side 
(that still lies buried). There are two main arguments for this. 
Room Size (in m2) 
I 7,9 
II 12,3 
III 11,8 
IV 12,9 
V 6 
VI 2,3 
VII 12,7 
VIII 10,1 
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Firstly, because of the steep part of the hill on the east and south side of the structures and the remains 
of the Late Roman defense wall. 
Secondly, thanks to GIS analysis, a least cost analysis was made, and with that, a possible 
reconstruction of the roads on Koroneia has been constructed (see figure 12). 
 
Figure 12 DEM (Digital Elevation Model) of the site, with a least cost path analysis from the plain to the acropolis (green) 
and modern roads (red). The yellow circle indicates the location of the structures (after, Noordervliet and van Zwienen in 
Bintliff Faculty Research Day 2009 presentation). 
As can be seen in figure 11, is that the possible road goes right past the structures. It is therefore quite 
plausible that the entrance(s) of the building(s) were on the west, towards this road. 
In the previous paragraph on spaces it can be seen that of the structures that we can see now, it seems 
that there are two separate sets of spaces (figure 11). One consist of spaces I, II, III, V and VI, and one 
consists of IV and VIII. I took space I with the first set of spaces, since, either L is not a wall, which 
means I is accessible from II, there is access through a door that is on top of P or L, or there is a 
passage to space I from II in the east, underneath the trench wall. One of these three options must be 
true, otherwise, space I is not accessible at all. 
Due to the limited height of the structures it is sometimes hard to see if walls that connect are built in 
the same period, or that one was built later than the other. It is even harder, when the walls are not 
connected at all, it is therefore possible that the walls colored orange in figure 11 are not all built at the 
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same time. If for example B and Z are indeed outer walls, and with that, the orange walls (A, C, E, G, 
H, I, J and P) are inner walls it could very well be, that the inner walls were modified. This in relation 
to the mentioned trend in Late Antiquity of buildings being divided into smaller units (see chapter 
one). It would greatly enhance our understanding if more time was spent on a chronology of the 
structures. 
Since we do not know the amount of entrances, for now, it is most likely that there are either two 
buildings (the two sets of spaces), one building with two separate units (the two sets of spaces), or just 
one building (the two sets of spaces are connected either in the east or west side by a passage). 4.3 Area usage 
As was explained in chapter three, in Late Antiquity a lot of the activities moved into the upper town 
and acropolis. This meant that there was a lot of different kind of activities on the acropolis than just 
religion and bureaucracy. Pottery finds can help to shed a light on the use of an area, in table 1 is the 
amount of pottery finds shown per category with all the finds on the left and the ones with a date 
possibly in the Late Roman period on the right. 
Looking at table 2, the largest amounts are in the categories amphora, bowl, casserole, jar, jug and 
(roof)tile. It is therefore likely that the area was mostly used for domestic purposes, since most of the 
types are tablewares or storage. There are a couple of things that need to be taken into account though, 
firstly, the amounts are not the total amounts of pottery found at the site, since only a small portion of 
the pottery is collected and taken. 
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 All periods Late Roman 
Type Amount Amount 
Amphora 41 16 
Beehive 4 - 
Bowl 17 3 
Brick 4 4 
Casserole 15 7 
Cup 1 1 
Dish 3 1 
Imbrex 1 1 
Jar/Amphora 10 1 
Jug 54 19 
Lamp 5 4 
Lekane 5 2 
Lid 1 - 
Lopas 1 - 
Pithos 2 - 
Plate 5 2 
Rooftile 14 13 
Skyphos 1 - 
Tile 15 1 
Waterpipe 1 - 
Unknown 26 - 
Total 226 75 
Table 2 The various ceramic forms and the number of finds. 
Secondly, as mentioned before, the dating is not as fine as one would like. Of the 75 finds in the Late 
Roman column only 13 have the dating ‘LR’ (Late Roman). The others are dated around the Late 
Roman period as can be seen in table 3. More specific dating is just available for 3 of the finds, which 
means that it is dated to a specific period (e.g. 300-500 A.D.). Thirdly, most of the finds are outside of 
the 2 grid cells that comprise the architectural remains researched; only 23 finds have been taken from 
those two. 
Chronology Amount 
R-LR 48 
MR-LR 11 
LR 13 
LR-EByz 3 
Total 75 
Table 3 The chronology of the finds and the  
amount of sherds that have been dated to that period. 
In figure 13 can be seen how this results in a sherd density map, corrected by the visibility for each 
grid cell. 
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Figure 13 Visibility-corrected density of surface sherds, per hectare with the architectural remains in the black rectangle and 
the density for that area in the blue rectangle (after Noordervliet in Bintliff et al. 2007, 23) 
As can be seen in the figure, the area around the structures (inside the black rectangle) is mostly dark 
green and thus has a low density of surface sherds (see inside blue rectangle). This must be taken into 
account when conclusions are drawn about the area, based on the pottery finds. 
However, there are already some ideas of the areal usage on Koroneia, displayed in figure 14. 
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Figure 14 Units 2007-2011 by area function with, in the light-green rectangle the location of the architectural remains(after 
Noordervliet 2011, unpublished). 
It shows the different functions of areas based on the finds in the particular area (pottery, architecture 
etc.). As can be seen, the area around the remains is colored as acropolis area. On the acropolis, the 
commercial area is where the olive press was found. The structures on the acropolis, colored as 
domestic, comprise of several architectural remains, yet the ‘Scruffy Houses’ are not yet colored as 
such. East and north of the commercial area are some more structural remains that are similar to the 
architectural remains researched in this thesis, but are not part of this thesis. 
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The olive press, gives an hint of everyday use of the acropolis as well as possible industry (this is on 
the other side of the acropolis from where the ‘Scruffy Houses’ are). The low amount of ceramic 
material might not give the conclusive answer that was looked for, however it does point towards 
domestic use. 
As pointed out in chapter three, the usage of a structure was in Late Antiquity not as straightforward as 
it is now. Shops and houses for example could very well be in the same building (sometimes even the 
same room). In the case of the researched architectural remains, the previous mentioned ‘sets of 
spaces’ would allow for a set up where the front of the building would function as a shop and the back 
as a workshop. However, the first mentioned set of space (I, II, III, V and VI) consists of many more 
rooms and seems a bit elaborate for such a simple task. Besides this, the pottery finds do not suggest 
any industrial or workshop related activities. Although, it must be stressed that it is not certain what 
material may have been removed or is present in the sides of the trench, so it’s hard to be conclusive 
about it. 4.4 Scruffy houses? 
The fact that a lot of activities took place on the acropolis, means that it is harder to determine the 
precise area use in the Late Antique period. Also the exact layout, appearance, size and number of the 
structures is hard to determine with the data that is available. This may seem as though there is not 
much that came out of this research, but although no absolute answers can be given a general idea has 
formed and enhanced the understanding of the structure, even if just a little. 
I would consider three possible functions of the structures comprising the ‘Scruffy Houses’. The first 
is domestic, where the structure could function as one house, one house with multiple units, or two (or 
more) houses. The overall tendency of people moving to the acropolis in Late Antiquity and the 
domestic pottery that was found in the vicinity, both conform to this idea. 
If R is indeed part of a separate wall in that location, it would seem to me that it was part of a second 
structure north of B. The difference in construction between B and Z and the rest of the wall fragments 
is in my opinion too great to dismiss, my opinion therefore remains that they are the outer walls of the 
structure.  
Secondly there is the possibility of shops/workshops, where it would be most likely that the front of 
the building would act as a shop and the back and/or side rooms as living quarters or workshops. 
However, there are no clues that suggest that there were any workshops in this area since no waste 
material has been found that indicates production of any kind. Although a lot of material might have 
been moved or removed by the excavation. 
Third and last is the possibility of barracks/military housing. As seen in chapter three the military 
could reside within cities and it was not uncommon for them to do so. If the structures were used for 
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housing the military there would be not much difference in finds from ordinary housing, except 
perhaps some indications of weaponry. The location, close to a possible gate in the south (Bintliff et 
al. 2007), would make for a good military location. However, archaeological evidence for such a 
military function would, if present at all, be very hard to find, since it would need be very specific in 
order to relate it directly to this function. 
Due to the arguments given in, and results given by this research, it is most likely, in my opinion, that 
the structures comprising the architectural remains on Koroneia were indeed part of a domestic 
structure or structures. Furthermore due to the variation of construction between the walls (B and Z 
having a similar construction, but differ from the structures in between), I would suggest that the walls 
comprise one building. The division of the building in several smaller units, could very well be, but 
that would require further study. 
The very limited information about the excavation and the complete lack of information of what kind 
of material was found there at the time makes it very hard to be conclusive. A different set of material 
would make any of the three possibilities mentioned above, just as likely as the one I chose now.  
With further research, that could include techniques such as GPR, a more detailed chronology of the 
structural remains and more knowledge of what was found when the remains were excavated, more 
detailed and accurate conclusions are within the possibilities. Finding similar structures would allow 
for comparison and analyzing such parallels to the researched architectural remains, which would 
greatly enhance these possibilities. 
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Conclusions 
 
The aim of this thesis has been twofold, on one hand to shed new light on the function and meaning of 
the group of structures which were colloquially termed the 'Scruffy Houses', and on the other hand to 
help in improving methods used in recording and analyzing past urban structures without excavating. 
The methods applied in the process of recording and analyses have been critically evaluated and a 
number of suggestions for improvement have been forwarded by this thesis. Therefore this thesis 
makes a valuable contribution to defining a best practice for non-destructive ways of recording and 
documenting walled structures and should be very helpful in future projects. More in depth future 
research into this methodology would further improve it.  
Structuring the organization of recording, deciding in advance what to record for what purpose and 
using modern, available techniques could greatly enhance the recording and analysis of past urban 
structures. 
The analysis of the architectural remains and the answers to the research questions, provide insight 
into these structural remains. Although not completely conclusive, this research has enhanced the 
understanding of the ‘Scruffy Houses’. Further research into the chronology of the structures and with 
the help of techniques such as GPR, would expand this understanding even further and could lead to 
more accurate conclusions. Researching parallels to these architectural remains in a detailed fashion 
would also enhance our understanding of these kind of structures as well as the ones at Koroneia. 
Future research could either focus on the specific remains on Koroneia, or on a regional scale of 
similar buildings, their construction and function, which could perhaps even shed light on the debate 
on ‘decline’ or ‘change’ in Late Antique urbanism. 
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Summary 
 
During Late Antiquity a lot of changes took place in the organization and buildup of towns and cities. 
These changes comprise a number of things: an overall decline of construction (both in number of 
buildings as well as overall quality), a retraction of the town to the acropolis or ‘upper town’ area, a 
decline in organization and planning of the town and an increase in reusing older materials. At 
Koroneia these changes take place as well, this is suggested by both the architectural finds and the 
analysis of the ceramic finds of the survey done at the site. The religious and public spaces on the 
acropolis are now joined and/or replaced by everyday life (domestic and industrial structures). 
Different construction methods are used during the Late Antique period, which can say something 
about the use and (social) value of the structure. 
The archaeological data for this thesis consist of several structural remains which are recorded both 
manually and digitally. The construction methods used allow for a general division of the walls and a 
probable distinction of outer and inner walls. Due to the layout, two different sets of spaces can be 
traced, which might suggest either two buildings, or two units within one building. 
However further research in the chronology of the walls and research with the help of techniques like 
GPR, will greatly enhance our ideas about the total layout and size of the structures and will allow us 
to make more detailed conclusions. 
For now it seems most likely that these architectural remains had a domestic function and comprises a 
single structure, although a division into smaller units cannot be ruled out at this point. 
The methods used for the data acquisition were not perfect, but done quite quickly. In order to enhance 
the amount, but more importantly the accuracy and usability of the data, a couple of suggestions are 
made. Namely, planning in advance what the data will be used for, taking the time to check the data 
before processing and make a clear organization of the tasks that are needed for the acquisition of the 
data. 
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Samenvatting 
Gedurende de Laat Romeinse periode vinden er een hoop veranderingen plaats in de organisatie en 
opbouw van dorpen en steden. Deze veranderingen omvatten een aantal zaken; een algemene afname 
in constructie (zowel in hoeveelheid gebouwen als the kwaliteit), het terugtrekken van het dorp/stad 
naar de Acropolis, een afname in organisatie en planning van dorpen en steden en de toename van 
hergebruik van materialen. Op Koroneia vinden deze veranderingen ook plaats; dit wordt onderbouwd 
door de architectuurvondsten en de analyse van de keramische vondsten die gedaan zijn tijdens de 
survey. De religieuze en publieke gebouwen en ruimten op de Acropolis worden nu vergezeld en/of 
vervangen door huizen en industrie. 
Verschillende constructie methoden worden gebruikt tijdens de Laat Romeinse periode, deze kunnen 
wellicht iets zeggen over de functie en de (sociale) waarde van het gebouw/de gebouwen. 
De archeologische data voor deze scriptie bestaat uit een aantal architecturale overblijfselen die zowel 
handmatig als digitaal zijn gemeten. De constructie methoden die zijn gebruikt, laten een globale 
indeling van de overblijfselen en een waarschijnlijk verschil in binnen- en buitenmuren toe. Door de 
lay-out zijn er twee sets van ruimten te onderscheiden, wat suggereert dat er twee gebouwen waren, of 
dat er twee units in één gebouw waren.  
Verder onderzoek van de chronologie van de muren en onderzoek met de hulp van technieken als 
GPR, zullen ons begrip vergroten en het maken van meer gedetailleerde conclusies mogelijk maken. 
Voor nu lijkt het meest voor de hand liggend dat de structuren, waar de architecturale overblijfselen uit 
bestaan een huiselijke functie hadden en één gebouw opmaken, hoewel een scheiding in kleinere units 
op dit moment niet kan worden uitgesloten. 
De methoden gebruikt voor het vergaren van informatie waren niet perfect, maar wel snel toegepast. 
Om de hoeveelheid en, nog belangrijker, de nauwkeurigheid en bruikbaarheid van de data te 
vergroten, worden een aantal suggesties gemaakt. Vooral, het van te voren bedenken waar de data 
voor gebruikt gaat worden, het checken van de data voor het gebruik ervan en het organiseren van de 
taken die gepaard gaan met het vergaren van de data. 
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